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ABSTRACT

This research-in-progress examines how these individuals
marshal support resources to help solve technical problems
during everyday use and what consequences they
experience. In a naturalized setting we seek to understand
the experience of ‘computer problems’ and their
consequences for how users feel and what they know about
technology. We have gather 2 weeks of daily diary data
from 305 participants in one organization regarding their
experiences of technical problems. We present our
preliminary analysis based on a sub-sample of 45
participants for illustration with full analysis expected for
the workshop. We seek to make 3 contributions: 1) offer
design insight to the HCI community with respect to user
technical problem solving in everyday situations; 2)
contribute to the post-adoption literature by describing
everyday use, and problem impacts on users; 3) provide
recommendations for the crucial function of support
around the design and delivery of support to maximize
user outcomes.
Keywords

User support, user learning, problem solving, diary
methods, process model
INTRODUCTION

Technology users face many challenges as new business
tools and software products are constantly introduced.
Organizations often find that their ability to provide users
with the resources they need to learn, use and innovate
with information systems tools has not kept pace (Shaffer,
1998). Therefore, understanding how to best support users
in their everyday use of technology is a key managerial
and research problem. Research in various streams
indirectly includes notions of support (HCI help features,
adoption literature, IT function research, service quality
research) but very little research examines aspects of
support related to user problem-solving and support.
Given anecdotal evidence for the prevalence of technical
problems among all technology users (in our experience,
asking people about technical problems usually unleashes
a myriad of stories), the lack of substantive and sustained
effort to understand support is puzzling.
Recent data collected by the Help Desk Institute (HDI
Practices Survey, 2004) suggest that a firm with
approximately 20,000 employees and 55 software
applications in use will handle about 91,000 support
calls/year, averaging 7 minutes each, at a cost of
$32.00/call (fully loaded). The total expense is almost
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$3M per firm (given almost 800 participating firms, the total
economic cost of technical support in these firms alone is
$2.4B). These figures represent a small portion of the full
burden to organizations of resolving users’ technical
problems since they do not account for the time and cost of
users attempting to solve problems on their own or the costs
of other resources they may use (peers, managers etc.).
In order to develop effective IT support services that enhance
user understanding and use of technology while balancing
costs, this research seeks to address three research questions:
(1) how do users resolve technical problems during computer
use in their everyday setting and what are the consequences
they experience as a result of technical problem solving, (2)
why do they make the choices they do during this process,
and (3) what are the economic consequences for the
organization?
To address these questions, we propose to develop a process
model of technical problem solving that describes the user’s
perspective of needing and using support within their
organizational context. We define IT support as all the
mechanisms (including people such as peers or IT experts or
artifacts such as online help) that assist employees in
resolving technical problems and gaining knowledge and
skills to use their technology effectively. We define a
technical problem as any issue which causes the user who is
working on a task using technology to stop what they are
doing to address an obstacle related to the technology so that
they can then move on to complete their task. We pay
particular attention to how users marshal the support
resources they need to resolve technical problems so they can
continue their work, whether the problems are the result of
breakdowns or a lack of computer competence. The research
will offer insight to systems design, individual usage and
support management fields.
LITERATURE REVIEW SUMMARY

Given our focus we extensively reviewed 4 areas of research
– HCI perspectives, support (as a facilitating condition) in
adoption models, support functions (information center (IC)
research) and computer training (a sub-set of support
activities). We provide a brief overview of these areas
below.
Usability and interface design have been a key focus of HCI
research over the last several decades (Shneiderman, 2002,
Zhang and Dillon, 2003) leading to improvements in design
which increase the user’s capability to learn and use
applications. Studies of users’ problem experiences with
software applications have also extended HCI research in the
area of designing help features, explanations and application-
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based support (Gregor and Benbasat, 1999, Shneiderman,
2002). The results of this research, while extremely
valuable, emphasize the design of the application itself
(menus, GUI, navigation etc) and application specific help
features (active help, explanations, help tools) to improve
ease of use, reliability and to reduce error rates. In the
reality of the everyday worker, multiple applications,
hardware, networks and telecommunications can interact
to cause a wide variety of problems which an emphasis on
the design of a single application will not solve.
Within technology adoption research the general
theoretical argument is ‘the more support I have the easier
it is for me to use this technology and the more I will use
it’. However, empirical results have been mixed: with a
positive (Venkatesh et al., 2003), non-existent (Thompson
et al., 1991) and a negative relationship (Compeau and
Higgins, 1995) found.
We suspect this empirical
ambiguity stems from the dual purpose that exists for
support in organizations – it has both a learning emphasis
(help users) and an economic consequence (reduce support
costs by minimizing call length, take control and solve
problems quickly). Depending on the context, for some
users, support may enable them to get assistance, learn
something and formulate strong positive beliefs (positive
relationship). For others the mere fact of a technical
problem may undermine computer confidence and the
actions of the support resource may exacerbate
diminishing confidence and declining computer beliefs as
users struggle to make their technology work so they can
do their job (negative). We conclude that we must study
users, their technical problems and their quest for support
in naturalized settings, in order to more richly describe
their experience and to engage in more sophisticated
theorizing about the influence of support in specialized
contexts such as adoption.
IT/support function research focuses on the broad support
services to be provided rather than on specific incidents of
using support. Findings demonstrate useful, macro-level,
descriptive information about the services that IT functions
should provide (i.e. problem solving, consulting) and how
those services relate to support service success, reduction
of key user problems and user satisfaction (Guimaraes,
1986, Harrison and Rainer, 1992, McLean, 1979, McLean
and Kappelman, 1992). Practioner work in the area
emphasizes the need to minimize the cost of formal
support (like help desks) but rarely accounts for the
indirect costs of users who obtain support through peers or
who muddle along on their own for extended periods of
time. Studying support as it is used would lend better
insight to the real organizational consequences of the
phenomenon.
Throughout the literature reviewed, we identified a lack
detailed insight into how and why support influences
desired user learning outcomes, though various
perspectives implicitly or explicitly assume this
relationship (e.g., Sein, et al., 1987). The formal computer
training literature suggests that support for users can be
thought of as an important mechanism for post-training
46

learning (Sein, et al. 1987). After training, when users are
working with their technology every day, they experience
technical problems which require them access to support
resources.
These resources enable users to gain the
additional knowledge, skills and resources they require to
solve their problem and continue their learning.
By
answering the research questions we have posed above, we
believe our work will be among the first studies to examine
the claim that support can be an important post-training
learning mechanism and to provide more detailed insight into
what cognitive, affective and emotional learning is achieved
(Kraiger et al., 1993).
In summary HCI research is primarily focussed on the design
of application specific help features (active help,
explanations, help tools); IS adoption literature views
support principally in terms of its availability and single
applications during pre/early implementation; support
function research emphasizes useful but broad perspectives
on services types; and computer training, while providing
insight into user skill development, doesn’t explore computer
abilities, problems and learning from them outside of formal
training.
THEORETICAL FRAMING

Given the paucity of research in this area, in our research we
integrated theoretical perspectives from everyday problem
solving and help seeking (Sinnott, 1989) with Bandura’s
(1986) broad overview of individual behavior as theorized in
social cognitive theory.
Organizational
Context
Interpersonal
Support Event

Individual
IT Usage

Problem
Resolution

Technical
Problems

Intra-personal
Support Event

Cognitive and
Affective
Learning

Everyday
problem
helps
us conceptualize
Figure 1Conceptualsolving
Framework
of User-Support
Phenomenonthe process
by which individual users may experience technical
Figure 1. Conceptual Framework of User Support
Phenomenon

problems and why they require support. Focusing on
everyday settings (vs. more formalized problem solving
models (Newell and Simon, 1972) based on experimental
settings) highlights that problem identification in the ‘real’
world is a challenge and it suggests that individuals solving
problems often seek external and social resources available
in everyday settings when they require help.
Social cognitive theory (SCT) provides explanations of how
individuals learn in terms of a comprehensive view of
individual characteristics (both cognition and affect),
behaviors and the environment (Bandura, 1986). SCT views
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individual behavior as emerging from the triadic
reciprocality of three factors – environmental events,
cognitive and other personal factors and behavior
(Bandura, 1986). Thus the goal of understanding how
humans function is associated with understanding how
these three factors interact with each other in the context of
the specific individual behavior under consideration. In
particular, this research is interested in individual vicarious
capability which defines our advanced capacities to learn
from observing others (observational learning from
modeling) in addition to learning from our direct
experience (through enactive mastery) (Bandura, 1986).
Grounded in these theoretical perspectives, our model
(Figure 1) proposes that a user is situated within a specific
organizational context. The context establishes the level of
complexity in the organization’s technology environment
(i.e., how many technology tools are available to users,
how are they integrated), rate of technical change, and
level of investment in support mechanisms (Rockart et al.,
1996). With guidance from everyday problem solving
theory, we suggest that having experienced a problem
(defined above), the user then seeks technical support (an
environmental factor defined above). In this research,
support mechanisms are distinguished by the degree to
which they involve others and thus are interpersonal
support events and the degree to which they are more
private and undertaken primarily by user acting alone and
thus are intra-personal support events. This typology was
selected over others (i.e. formal vs. informal or media
types (online vs. in person) based on help seeking research
(Sinnott, 1989) and we anticipate differences in the
theoretical mechanisms and outcomes from different
support mechanisms. As a starting point, we judged that
the inter/intra personal typology would assist in our
understanding of the phenomenon.
We argue that interaction with support mechanisms results
in two key outcomes: problem resolution and learning.
Given that technical problems prevent users from
continuing with their work, the speed and effectiveness
with which the problems are resolved are important to
capture. With respect to learning, SCT suggests that
individual users learn from support through processes of
enactive and observational learning. Individuals learning
observationally access support mechanisms from which
they gain valuable information and feedback from models
which they use to construct and evaluate their own
performance. Individuals learning experientially access
support mechanisms that enable them to obtain
information and experiment with solutions to their
problem. Through these learning processes, support
mechanisms and their use by individual users have the
potential to change users’ understanding, self-efficacy and
affect representing a range of learning outcomes (Kraiger,
et. al, 1993).
RESEARCH METHODOLOGY AND CURRENT STATUS

In order to address our research questions we required data
captured from the users’ perspective, in naturalized
settings, representing their personal experiences, actions

and expressed outcomes from their experience of technical
problems and their use of support resources. We considered
and discarded more common methodologies such as
experimental design and survey as lacking ecological validity
and descriptive adequacy respectively.
Because our goal is to examine a descriptive and detailed
process model of support use and outcomes(Langley, 1999),
we ultimately determined that a research strategy involving
everyday experience methods, as commonly used in social
psychology, was required. Thus we use a focal, two week
diary study of technical problem experience and support
usage. This method was selected for several reasons. First,
because the phenomenon occurs in everyday experience with
technology, it was essential to use techniques that captured a
rich, descriptive account of support in its natural and
spontaneous setting over time frame (Ries and Gable, 2000);
Second, given the potential that some technical problems
may be more ‘mundane’ than others, other methods such as
surveys would be susceptible to retrospective bias towards
recall of problems and outcomes experienced in the past.
Conrath et. al. (1983) suggest that diary studies can provide
more reliable data than surveys.
METHODS AND TOOLS:

We focused our data collection effort on a single, public
sector organization. Within that setting, each participant was
asked to complete a survey (before beginning the weekly
diary study) of demographic, technology usage, computer
competence and computer self efficacy data. Then each
week for two weeks, participants were sent a diary booklet
for record keeping. We took methodological guidance on the
protocol design from Ries and Gable (2000).
Within the diary, for each day, users recorded the total time
spent using computers.
For those participants that
experienced a problem, they also recorded each instance of a
technical problem, and described in writing specific features
of the problem and their approach to marshalling support
resources in resolving it. Appendix A (available on request)
contains the relevant pages of the diary.
DATA COLLECTION AND RESPONSE:

During April 2006 we completed a pre-test of the survey and
diary protocol and materials with a subset of employees in
the organization. Ninety packages were distributed to
randomly selected staff within a single department to test the
ease of use of the material and monitor the impact of
participation on users’ workload (i.e. we were concerned that
participants would view a 2 week daily diary as a burden and
wanted to ensure our instructional material was easy to use
and that actually using the diaries wouldn’t cause too much
extra work). Of the 90 packages sent, 45 surveys were
returned and of those, 39 returned the Week 1 diary and 31
returned the Week 2 diary. Sixteen and 20 people reported
problems in Weeks 1 and 2 respectively with a total of 50
technical problems logged (each person may have recorded
multiple problems). Reported problems took about 43
minutes to resolve with some resolving quickly in a few
minutes and others taking as long as 8 hours. The most
common mode of support was intrapersonal (user alone) – 28
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problems.
When others (interpersonal support) were
involved, most of the time it was the help desk (14
problems) with peers, assistants and managers becoming
involved in 8 problems. The data from this group forms
the basis of our research-in-progress analysis reported in
the next section below.
During May and June, 2006 we completed data collection
with the remaining 831 employees of the organization.
Therefore, including the pretest group above, we solicited
participation from 921 organizational members in total.
We now have 356 surveys, 309 Week 1 diaries and 285
Week 2 diaries. In total, we have 261 complete sets of
data (a survey, and 2 weeks worth of daily diary logs)
leading to a total response rate of 28%, and we have 45
additional partial sets of data (a survey and one of the
weekly diaries) or 5% response for a total participation rate
of 32%. Data entry is almost complete for the additional
respondents.
DATA ANALYSIS:

Our analysis will necessarily involve a mixed strategy of
quantitative qualitative analysis. As our goal is to refine
and develop a detailed and descriptive process theory
account of technical problem solving and consequences we
take direction from Langley (1999) and anticipate using
two sense making strategies to cope with data variety and
complexity – process mapping and temporal bracketing.
These analytic techniques, particularly temporal
bracketing, will help us develop a visual representation and
narrative account of the process of support use which
incorporates the array of data captured in the diary study.
These include types of data not normally combined
including emotions, social interactions, variable
characteristics and events.
PRELIMINARY FINDINGS

As data entry is not yet complete on the second round of
data collection, we report here on tentative findings from
the pre-test group and will provide complete analysis of
the data at the workshop. The pre-test respondents to our
survey were predominantly women (39 out of 45
participants). They were, on average, 41 years of age and
had worked in their current jobs for 5.4 years (they had
worked for the organization for an average of 9.8 years).
They represented a range of competence (Marcolin, et. al.
2000) with respect to computers. They used computers
every day in their work for an average of 6.2 hours and
most had many years (avg. = 16.4 years, St. dev. 5.6) of
experience working with computer technology.
We examined the pilot data to look for evidence of how
the process in Figure 1 is manifested in every day
experience using simple coding strategies. Figure 1
depicts a rational, action-oriented approach to individual
technical problem solving, leading to support use and
outcomes, feeding back into computer use with
technology. Our preliminary results provide some evidence
of elements of this process but suggest that a more
nuanced and complex view is needed. We elaborate on
this developing view with four preliminary themes from
48

the pilot data that we expect will continue evolving as we
begin working with the complete dataset.
First, notions of time and timing were anticipated in our
process model in Figure 1 (i.e. we expected various timing
issues with respect to problem duration, when did users’ look
for support and how long until final resolution). Our data
confirm time is an important consideration. Some situations
resolve themselves quite quickly, within minutes and seem to
hardly concern the user (“nothing could be done – it took 5
minutes for my system to correct itself”). Other situations
require an hour or more of the user’s (and sometimes others’)
attention – demonstrating a persistence and determination in
terms of resolving problems (“I called the helpdesk 1 hour
into it. I knew there was a way, but couldn’t get it to work
from the “Help” option…”). During this time, individuals
involved are not doing work but trying to get their
technology to work or do something new in relation to the
user’s task. What are the consequences of time spent in the
process of problem solving with respect to user outcomes
such as learning, affective reactions, stress and frustration
and work accomplishment? Why do users persist on their
own rather than calling in an expert? How do user choices in
this process influence the various outcomes they experience?
In comparison to the average 7 minutes help desk call our
users were actively involved in solving problems for 6 times
longer – an extraordinary cost to this organization.
Second, the nature of the technical problems (as understood
by the user) and the actions they provoked are less
straightforward than our preliminary model suggests. There
are problems that are task related but are disguised as
technology problems (or that users attribute to the
technology). One user described a software malfunction
which she ‘solved’ by discovering the correct procedure to
complete her task. Thus what initially manifested as a
technology problem, must be understood at least in part as a
lack of understanding of the elements of the task. Other
problems require the user to assume the role of ‘repair
person’ (fix printer jam). Still other problems are viewed as
‘out of the control’ of the user – users do nothing to solve
them – they wait for the problem to be resolved by others.
For example, a web-based application, provided by a third
party which stopped functioning caused users to simply stop
work (maybe do some filing) until they were notifed that the
application was working again. In this case then, there is no
interpersonal or intrapersonal support that is invoked by the
user themselves.
These observations cause us to reflect differently about the
problem solving process we anticipated. We expected to see
users seek support upon discovering a problem – some users
(as above) do not – why is this so and what is the impact on
the individual, their work and the organization when
problems are not addressed? Also, some problems require
the user’s immediate action (fix the printer) – this is neither
interpersonal nor intrapersonal ‘support’ per se, but technical
repair work. What is the extent of technical repair work in a
user’s work experience and how does this influence their
work and abilities with technology? What is the
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organizational consequence of distributing technical repair
work to users in this fashion?
Third, our theorizing anticipated that technical problem
solving is an individual level experience and 28 of 50
problems were dealt with by the individual on their own.
However, we are struck by the degree of ‘group’ process
involved - with users seeking help desk (14 calls) or peers
and others (8 calls) for assistance and this pairing working
collaboratively. Customers, peers, local co-workers,
supervisors and administrative staff work collectively (or
suffer collectively) with the user during the technical
problem. When problems are experienced, often others are
drawn into the process – either because service to them
stops or slows while the user tries to resolve the problem
or because the user solicits assistance which causes others
to stop their work to participate in a joint, problem solving
process. At other times, the user simply off-loads the
problem to a supervisor to resolve on their behalf or
because it is a problem that many are experiencing
(application failure or network problem). At those times it
is the supervisor and not the user who negotiates the
problem solving process on behalf of many. These
observations cause us to re-think our individual level
orientation and reflect on how we might theorize problem
solving and support at least partly as a group activity
versus a strictly individual phenomenon.

detailed descriptions of the learning outcomes (both positive
and negative) of technical problems and their resolution.
Finally, we seek to provide insight in to the crucial
management function of support based on the depictions
within our research of how users experience technical
problems and how they marshal all support resources (not
just formal ones). We expect to be able to provide specific
recommendations about how to deliver support to maximize
valued user outcomes while minimizing the economic and
emotional consequences of technical problems.
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Finally, our participants express a fascinating range of
emotional reactions, stress, frustration and suffering during
their experiences with technology in their everyday work
life. One user writes “feelings of learned helplessness”
when a persistent problem returns.
Another writes
“Printer is a piece of crap!!” to express their frustration.
These emotional reactions cause us to reflect on how we
can account for these emotional responses to technical
problems in our theory development and process modeling
which is based on more rational/cognitive theories of
behaviour.
CONFERENCE PRESENTATION
CONTRIBUTIONS

AND

EXPECTED

Results of the full study will be presented at the conference
based on the full data set collected and utilization of the
range of quantitative and qualitative analytic strategies that
we have described above.
This research will extend the HCI/IS literature in three
ways. First our research will offer design insight with
respect to elaborating the processes that users invoke in
resolving technical problems within the messy, everyday
reality that users face. While the current emphasis on
usability of applications and help features within particular
programs is valuable, the reality in everday contexts is that
a multitude of applications, hardware, networks etc. are in
use and design assistance must tackle, in some fashion, this
complexity. Second, we hope to contribute to the
burgeoning post-adoption literature by exploring support
as a valuable mechanism influencing usage. We will
accomplish this by elaborating on a process model of
situated user cognitive and affective learning via the users’
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